P81 PATIENTSWITH AN INCREASED URINARY TYPE II COLLAGEN C-TELOPEPTIDE LEVELS HAVE AN ELEVATED RISK TO DEVELOP RADIOGRAPHIC PROGRESSION OF OSTEOARTHRITIS IN THE KNEE  by Heiligenberg, M. et al.
Osteoarthritis and Cartilage Vol. 14, Supplement B S55
Conclusions: SF derived markers are often used to monitor
tissue degradation in joint diseases such as Rheumatoid Arthri-
tis and Osteoarthritis. Monitoring of a single index joint is most
directly done by analysis of joint fluid. At times it becomes desir-
able to estimate synovial fluid volume to determine total amount
of biomarker in the joint. This may be of special use in cases of
acute inflammation with effusion. Urea is a small molecule (60
Da) which readily diffuses between blood and synovial fluid. It is
neither metabolised nor produced by any joint tissue. Our urea
results for direct aspirates indicates an equilibrium state between
serum and SF with regard to the water fraction. This equilibrium
exists regardless of disease status (KL grade), inflammation (cell
count), or age, making it possible to calculate intraarticular vol-
ume of lavaged joints based upon this urea method. Most of the
joint volumes we calculated fell within the previously reported
range for normal knees of 0.5-4ml. The positive correlation be-
tween SF volume and knee symptoms provides independent
confirmation of the recently reported association of knee pain
and stiffness with moderate and large joint effusions by magnetic
resonance imaging. This correlation reinforces the clinical utility
of this method for quantifying SF volume.
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Purpose: The objective of this study was to measure serum and
urine biomarkers indicative of joint pathology in participants en-
rolled in the Genetics of Generalized Osteoarthritis (GoGo) study,
to determine change in biomarkers relative to OA disease sever-
ity and progression as determined by change in radiographic
status.
Methods: Participants were selected based on radiographic ev-
idence considered to be indicative of mild to moderate OA in
the knees, as determined by Kellgren Lawrence grade (KL grade
1, 2, 3) and having a minimum joint space (MJS) of ≥0.5mm.
Osteophytes (Os) and joint space narrowing were scored (0-3)
using a standard atlas. Serum and urine markers were mea-
sured in a total of 517 subjects at 2 time-points, ranging between
2-5 years since baseline. Markers measured included, sCOMP,
sHA, uCTXII (normalized to urine creatinine for standardization),
sPIIANP, uCreatinine, uNTX, s846, xCPII, and serum hsCRP.
All biomarker data were log transformed. For each biomarker
and radiographic variable, the change is defined to be the dif-
ference between follow-up and baseline measures. Disease pro-
gression is defined as a positive change in any radiographic
measures.
Statistics: Participants with KL grades 3 or 4 in either hip at
baseline or with knee lateral minimum joint space (at base-
line or follow-up) of less than 3mm were excluded. Analysis
was conducted on the remaining 474 subjects. Radiographic
measurements of interest were summed from both knees and
hips. Parameters of interest included KL-Grades, Os scores
and JSN. Of interest are the relationships between 1) base-
line biomarker and baseline radiographic data, 2) between the
change in biomarker and baseline radiographic data, and 3)
between change in biomarker and radiographic OA progres-
sion. Simple linear regression was used to explore relationships
between biomarker and radiographic variables; Pearson’s corre-
lation coefficients are reported.
Results: Significant Pearson’s correlations were observed with
baseline sHA and uCTXII, markers of inflammation and collagen
degradation (Table) with respect to Os, JSN and KL grade.
Correlations with the remainder of the biomarkers were not
significant.
Differences in correlation between sHA and KL grade were
observed to be stronger among women, while the correlation be-
tween uCTXII and Os were stronger in men. Correlation between
sHA and Os is positive for females, but negative for males.
Baseline Sum
KL Grade OS NAR n
Baseline log_uCTXIIb ALL 0.169* 0.180** 0.131* 224
Females 0.182* 0.129 0.140 179
Males 0.114 0.324** 0.098 49
Baseline log sHab All 0.239**** 0.106 0.259**** 288
Females 0.252*** 0.174** 0.258*** 232
Males 0.158 -0.156 0.236 57
*p<0.05, **p<0.01, ***p <0.005, ****p <0.001.
Baseline uCTXII and change in JSN were correlated (r=0.147;
p<0.05), with correlation among females (males) being r = 0.201
(r = -0.069). Baseline sHa and change in JSN were correlated
(r = 0.160, p < 0.005); similar correlations were observed when
males and females were evaluated separately. When considering
the correlations between change in biomarkers and change in
radiographic parameters, a significant correlation was observed
in the change in uCTXII and change in JSN in males, r = 0.290.
Conclusions: Findings suggest that baseline biomarker levels
are reflective of radiographically determined disease severity and
progression, with observed gender differences.
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Purpose: To investigate whether patients with increased urinary
levels of type II collagen C-telopeptide (UCTX-II) at baseline
have an elevated risk to develop radiographic progression of
osteoarthritis (OA) in the knee after two years.
Methods: 208 patients (104 sibling pairs) from the Genetics,
Artrosis and Progression study (GARP), with symptomatic famil-
ial OA at multiple joint sites, were followed for two years. UCXT-II
levels were measured with an enzyme-linked immunosorbent
assay at baseline. Radiographs were taken at baseline and af-
ter two years. Knee OA was diagnosed when the Kellgren and
Lawrence score of one or both knees was equal to or larger than
two, or if the joint had been replaced by arthroplasty. Two ex-
perienced readers scored the paired radiographs conservatively
in consensus with the chronological order unknown. Joint space
narrowing (JSN) was scored using the OARSI atlas and graded
on a scale of 0 to 3 (0 = normal joint space to 3 = maximum
JSN). The JSN scores in the medial en lateral compartment
in both knees were summated. We defined progression as a
minimum of one point increase in total JSN score in patients
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with knee OA at baseline and incident OA as a minimum of one
point increase in total JSN score in patients with no knee OA at
baseline.
Odds ratios were calculated by logistic regression, adjusted for
age, sex, body mass index and family effect. The odds ratios
were transformed to risk ratios.
Results: Of the 208 patients (104 sibling pairs) 193 patients com-
pleted the follow-up of two years. The analysis was performed in
a total of 154 patients for whom UCTX-II levels at baseline were
available and who were either male or postmenopausal female
without hormone replacement therapy. The average age was 61
years, and 75% were female. The median (range) UCTX-II level
was 243 (44 - 786) ng/mmol creatine for all patients with cut-off
points for the middle and high tertile 199 and 306 ng/mmol crea-
tine respectively. In the whole group, 31 patients had an increase
in JSN score, 25 with progression of knee OA and 6 with incident
knee OA.
77 patients (50%) had knee OA at baseline of whom 25 patients
(33%) progressed. The median (range) UCTX-II level was 208
(61 - 700) ng/mmol creatine for patients without progression of
OA in the knee and 281 (113-660) for patients with progression
of OA in the knee. The median difference was 73 (95% C.I. 11.4
- 134.6) ng/mmol creatine. The adjusted risk ratio for developing
radiographic progression in the knee was 5.2 (95% C.I. 3.0 -
6.0) for the middle tertile and 4.5 (95% C.I. 1.7 - 5.9) for the
upper tertile of the baseline distribution of UCTX-II. Analysis for
patients with progression and incident knee OA combined gave
the same results.
Conclusions: Patients with an increased UCTX-II level at base-
line have an elevated risk to develop radiographic progression of
knee OA after two years. However, the range of UCTX-II levels
in patients without progression is even wider than the range
of UCTX-II in patients with progression. Thus, UCTX-II levels
at an individual level cannot predict which patients will show
progression in knees with OA in two years.
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Purpose: The extend of OA within each joint is usually assessed
by radiographic characteristics and expressed as the Kellgren
score. Radiographs are, however, poorly sensitive for monitoring
and assessing (the progression of) the disease. Biochemical
markers have been identified for bone, cartilage and synovium
turnover in humans which may be useful in monitoring more
specifically and sensitively the pathophysiological process of OA
and may provide a more sensitive prognosis of the patient.
The main objective of this study was to assess the relationship
of markers that reflect the process of inflammation, cartilage,
bone, and synovium tissue turnover in subjects with radiographic
signs of osteoarthritis (ROA) with symptomatic OA at multiple
sites (the GARP study) in order to generate hypothesis on the
different joint site specific pathophysiological processes that may
be reflected by these biochemical markers.
Methods: Markers that reflect the process of inflammation, car-
tilage, bone, and synovium tissue turnover were measured in
urine or serum. Urinary CTX-II (UCTX-II) and type IIA pro-
collagen amino terminal propeptide (PIIANP), serum cartilage
oligomeric matrix protein (COMP) were measured to represent
cartilage turnover. For bone, serum Osteocalcin (OC), and uri-
nary C-telopeptide of type I collagen (UCTX-I) were assessed, for
synovium urinary glucosyl-galactosyl pyridinoline (Glc-Gal-PYD)
and for inflammation serum high sensitive C-reactive Protein
(HsCRP) were measured. ROA was assessed in the knees,
hips, hands, vertebral facet joints and spinal disc degeneration
(DD) by the Kellgren and Lawrence score. A proportionate score
was made for each joint location based on the number of joints
with ROA. Principal component and linear mixed model analysis
was used in order to analyze the data.
Results: High familial aggregation was observed for S-COMP
(70%) and PIIANP (62%), whereas, moderate for UCTX-I (54%)
and Glc-Gal-PYD (51%). In our multivariate principal component
analyses we found 3 different clusters that may reflect different
pathophysiological processes of OA. The first component ap-
peared to be reflected by structural markers of cartilage and
bone turnover and associated especially in subjects with hip and
hand ROA. The second component was reflected by markers
of inflammation and was associated to subjects with knee ROA,
high WOMAC scores and BMI. In the third component markers
of cartilage turnover clustered together which was associated to
ROA at hands, spine and with increasing age.
Conclusions: Using a large well-characterized study in which
we evaluated most of the available molecular markers for bone,
synovial, and cartilage metabolism we were able to observe three
components that may reflect different molecular mechanisms;
bone turnover, inflammation and synovial degradation. Our data
suggested that these components may contribute differently to
ROA at different joint site.
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Purpose: Background: Cartilage matrix loss including type II
collagen is one of the hallmarks of osteoarthritis (OA). Type
II collagen degradation can be monitored by measuring the
fragments HELIX-II and CTX-II which originate from the triple
helical and C-telopeptide regions of the molecule, respectively.
Clinical studies have shown that urinary HELIX-II and CTX-II are
independently of each other associated with disease progression
in OA, suggesting that they may reflect in part different enzymatic
pathways of cartilage degradation.
Objective: To investigate the relative contribution of endogenous
MMPs and cysteine proteases- the two major classes of enzyme
believed to play a role in cartilage degradation in OA- on the re-
lease of HELIX-II and CTX-II from unstimulated human cartilage
explants in vitro
Methods: Full-depth cartilage from patients with OA undergoing
knee replacement were immediately deep frozen at -70°C to
preserve endogenous enzyme activity until assay. Sections were
then cut from frozen biopsies (200 μm thick), washed twice with
PBS and then incubated for 24, 48 or 96 hrs, at 37°C and gentle
agitation in buffers, which allowed activity of cysteine proteases
(ph 5.5+ cysteine) or of MMPs (pH 7.5+ APMA, an activator of
latent MMPs). In the same experiments, the activity of cysteine
proteases was inhibited by the non-selective inhibitor E-64 and
that of MMPs by GM6001. After incubation, the supernatant was
isolated, centrifuged (10 000 rpm), and the supernatant was kept
